: Evolution of electronic absorption spectrum of CsSnI 3 + 10 mol% SnCl 2 films deposited on glass (a), ITO:CuI (b) and Au (c). In all cases the CsSnI 3 solution was 8 wt% by total mass of solids which resulted in a film thickness of  50 nm. In each case the background has been subtracted. 
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Figure S2: Optical simulation using the Essential Macleod (Thin Film Centre Inc.) simulation package, showing the difference in absorbance for a 50 nm CsSnI 3 film on glass and ITO coated glass assuming a ITO thickness of  140 nm and CsSnI 3 film with an idealised uniform slab-like structure. These simulations show that optical interference due to the ITO layer gives rise to a local minimum in the absorption spectrum close to a wavelength of 400 nm, the exact position of which depends sensitively on the optical properties and thickness of the ITO layer. Electronic absorption spectra of a CsSnI 3 :SnCl 2 (10 mol%) film supported on ITO glass (blue); a  40 nm CuI film on ITO glass (red); a CsSnI 3 :SnCl 2 film on CuI coated ITO glass (black). In all cases ITO glass was used as the background. The apparent negative absorbance in some parts of the CuI spectrum is attributed to the CuI film functioning as an anti-reflective layer over particular wavelength ranges. Figure S13 : (a) Evolution of the electronic absorption spectrum of a  50 nm CsSnI 3 film deconstructed from unencapsulated PV devices with the structure; ITO glass / CsSnI 3 + 10 mol% SnCl 2 (8 wt%)/ C 60 / BCP / Al after testing under 1 sun constant illumination in ambient air for 3, 6, 24 and 48 hours. After testing the devices were transferred to a nitrogen filled glovebox (< 1 ppm H 2 O and O 2 ) where the top Al electrode was peeled off using carbon tape. It was then washed by immersing in anhydrous chlorobenzene three times to remove the SnCl 2 / C 60 / BCP layers before measuring the absorption spectrum. (b) Electronic absorption spectra of five CsSnI 3 :SnCl 2 films on ITO glass prepared in the same way as used for devices in (a), demonstrating the variation in absorption across nominally identical films. Figure S14: High resolution XPS spectrum of the Sn 3d region (upper) and Cl 2p region (lower) of the surface of a perovskite film recovered from a PV device with the structure: ITO glass / CsSnI 3 + 10 mol% SnCl 2 (8 wt%)/ C 60 / BCP / Al. The device was unencapsulated and was tested for 24 hours in ambient air under 1 sun continuous simulated solar illumination. After testing it was transferred to a nitrogen filled glovebox (< 1 ppm H 2 O and O 2 ) and the top Al electrode was peeled off using carbon tape. It was then washed by immersing in anhydrous chlorobenzene three times to remove the SnCl 2 / C 60 / BCP layers before transferring to the vacuum chamber of the XPS spectrometer without exposure to ambient air. It is assumed that air ingress into the device results in the formation of a layer of Cs 2 SnI 6 at the surface of the CsSnI 3 film that interfaces with the C 60 electron transport layer in the device. The Cs 2 SnI 6 thickness was determined using the thickogram method 4 based on the ratio of Sn 3d peak areas assigned to Sn 2+ and Sn 4+ oxidation states, which correspond to CsSnI 3 and Cs 2 SnI 6 respectively [5] , and assuming a inelastic mean free path in Cs 2 SnI 6 of 2.58 nm (estimated assuming a Cs 2 SnI 6 density of 4.521 g/ cm 3 using the method of S. Tanuma et al. [6] 
